Age dependent lipid and protein changes in individual bovine lenses.
Successive fiber fractions isolated from individual bovine lenses were fractionated to examine changes in lens proteins and membrane lipids as a function of age. In calf lens of about 1.2 gm wet weight, cholesterol (C) is maintained at a level of 3.3 microgram/mg dry weight in the outer cortical 30% of the lens. In the inner cortex, a C content of 2.4 micrograms/mg was found that decreased somewhat to 2.1 micrograms/mg in the inner nuclear 20% of the lens. The almost linear decrease in phospholipid (P) content from 11.6 in the cortex to 1.7 micrograms/mg in the nucleus resulted in a cortex to nucleus increase in C/P ratio from 0.5 to about 2.0 (mol/mol). Compared to calf lenses, a low C level of 2.4 micrograms/mg was observed in the outer cortex of cow lenses (approximately 3.0 gm wet weight). No significant difference in C level was found between the calf and cow lenses either in the inner cortical or nuclear regions. The P level was reduced to 6 and 1.2 micrograms/mg in the outer cortex and nucleus of the cow lens, respectively. The low nuclear P content is responsible for the observed high C/P value of 3.6. The lower lipid content found in the cortex of older lens suggests an age dependent decrease in the amount of available membrane lipid to envelope the newly formed fibers. A cortex to nucleus increase in the amount of urea-soluble (US) protein fraction from about 6 to 14% of total fiber mass was observed with the calf lens. In the cow lenses, the nuclear US fraction accounts for almost 30% of the fiber.(ABSTRACT TRUNCATED AT 250 WORDS)